Objectives: Evaluate the QoL of children with CP followed at Nú-cleo de Tratamento e Estimulação Precoce, in Fortaleza, Ceará, Brazil; identify the most affected domains of the Pediatric Quality of Life Inventory.
Introduction
Advances in the medical area have allowed the increased survival of children with chronic diseases, but they do not guarantee a satisfactory quality of life (QOL). It is clear the need to address the QoL of children with Cerebral Palsy (CP), considering the disease affects their well-being. Cerebral palsy (CP) represents a group of chronic, non-progressive, but often changing disorders secondary to brain dysgenesis or injury. It is characterized by significant impairment in movement and posture that begins during infancy or early childhood [1] . CP affects approximately two to three in 1000 live births in the United States and is the leading cause of motor disability in children . The motor variations are usually accompanied by disorders in perception, cognition, communication and/or behaviors and/or seizures [2] . These aspects influence the capacity of the child with CP to develop activities of daily living, which may result in significant alterations in quality of life.
Quality of Life (QoL) is defined as the individual's perception in relation to his position in life, in the context of culture and value system in which he lives and in relation to his objectives, expectations, standards and concerns of life [3] . In children, QoL has been defined subjectively and at a multidimensional level, including functional capacity and the child/family psychosocial interaction. Thus, every child has the right to a good quality of life and to have their needs met. However, it is emphasized that the quality of living standards are often not respected, hence the importance of the evaluation of the child's QOL, especially the ones that have an associated pathology [4, 5] .
By identifying the most affected QOL domains, it is possible to relinquish the curative model and establish strategies focused on promoting health in an interdisciplinary approach, with the aim of improving the QOL of these children, resulting in reduced costs for public health care.
Therefore, the measurement of QoL is a relevant health indicator, as it provides information on how the clinical condition affects the patient's life and directs public policies aimed at improving QOL. The National Policy on Health Promotion (PNPS) emphasizes the search for equity and proposes promoting QOL and reducing health risks related to conditioning factors -way of life, working conditions, housing, environment, education, leisure, culture, access to goods and essential services [6, 7] .
As diseases have different effects on an individual's life, the definition of the term "health" becomes complex, considering the several aspects concerning life in society. Therefore, to classify health as good, bad or fair is primarily a way to define QOL, as it derives from the social class status, relations at work, food, housing, basic sanitation, healthy environment, access to education, transport, leisure, health services, in short, everything that concerns life [8] .
From the perspective of health promotion, it will be possible to plan the development of interventions aimed at the health characteristics inherent to these children. Given the above, we see the relevance of evaluating QOL in children with CP, so that it will be possible to offer better health care, which will involve different professionals, with an interdisciplinary approach, thus improving the QOL standards of these patients.
Thus, the aim of this study was to evaluate the QoL of children with CP treated at Núcleo de Tratamento e Estimulação Precoce (NUTEP) and identify the most affected domains of the Pediatric Quality of Life Inventory (PedsQL) [9] .
Methods
This is a descriptive, cross-sectional study, with a quantitative approach. The sample consisted of 62 parents of children with CP, aged two to seven years, as this is the age range used in the QOL assessment questionnaire of children with CP -PedsQL version 4.0, the module applied to parents, for in due to the delay in the neurological development of most children with CP, data collection instruments were answered by parents. The study included parents of children with confirmed medical diagnosis of PC followed at NUTEP during the data collection period, whose main caregiver was the father or mother of the child, able to provide the necessary information for data collection.
NUTEP is a non-profit institution, located in the Hospital Complex of the School of Medicine of Uni-versidade Federal do Ceará (UFC). Data collection was carried out using two tools: a socioeconomic file, with data reported by the study informants (parents) on age, education, income, occupation, religion, number of children, and with respect to children with CP, the information provided included gender, age and disease-related data. To evaluate Health-Related Quality of Life (HRQOL), PedsQL 4.0, a generic tool, validated in Brazil for use with parents -PedsQL 4.0 [10] was used. The version to be used with parents of children aged 2-4 years old consists of 21 items, containing the physical, emotional and social domains, while the version for the age group between 5 and 7 years, consists of 23 items, which includes the same questions in the earlier version, plus the items related to the school domain.
Each domain is represented by different variables and questions are formulated for a Likert-type response scale, in which the following question was asked: "How often, in the last month, has your child had problems with .....". For analysis of the tools, a five-point response scale is used (0 = is never a problem; 1 = is almost never a problem; 2 = is sometimes a problem; 3 = is often a problem and 4 = is almost always a problem [9] .
The physical capacity domain consists of: parental perception of their child's physical condition. It contains questions related to pain and discomfort; energy; activities of daily living. The emotional domain involves: the parents' perception regarding their child's emotional condition, of which variables are: sleep and rest, self-esteem; negative feelings; spirituality/religion/personal beliefs.
The social domain includes: parents' perception of their child's social relationships and their social roles, with questions about personal relationships; capacity to socialize, social support. The school domain includes the parents' perception of several aspects related to the child's school environment and comprises: thinking, learning, memory, concentration and health status 9.
The items are reverse-score and linearly transformed to a scale from 0 to 100 (0 = 100, 1 = 75, 2 = 50, 3 = 25, 4 = 0). Therefore, higher scores indicate better QoL. The scale scores were computed as the sum of the items divided by the number of answered items (considering missing data). If more than 50% of the items on the scale were not answered, it was not computed [9] .
The Statistical Package for Social Sciences (SPSS), version 23.0, was used for the analysis, organization, coding and tabulation of the quantitative data. Descriptive statistics were used to characterize the sample in relation to socioeconomic data and PedsQL scores. Some children did not attend daycare and/or kindergarten; therefore, regarding the school domain, some parents could not answer the questions. Of the total of 62 children, 24 answered the questions. Kendall and Friedman's nonparametric test was used for this portion that answered the questions related to the school domain.
ANOVA was applied to the informants answers. The significance level was set at p ≤ 0.01. The data are shown in tables and the discussion was based on the pertinent literature.
The study was approved by the Research Ethics Committee of Universidade de Fortaleza/UNIFOR (Edict N. 069/2009). It is noteworthy that the informants were contacted, received information on the study objectives, signed the Free and Informed Consent form and provided relevant information. The interview was conducted only after the free and informed consent was obtained from the interviewee.
Results
A total of 62 questionnaires were answered and described the socioeconomic data of children with CP, as well as of the parents participating in the study. Subsequently, the children's QoL assessment was performed by applying the PedsQL questionnaire.
About Socioeconomic characteristics of the parents and of the children, their age ranged from 19 to 63 years for the children's fathers, with a predominance of the age range of 20 to 39 years (69.3%), with a mean age of 34.86 (SD = ± 8.92). For the mothers of the children with CP, age ranged from 16 to 47 years, with a predominance of the age range of 20 to 39 years (82.3%), with a mean age of 31.35 (SD = ± 7.50).
As for the father's level of schooling, the data show they had predominantly 6-10 years of schooling (40.3%) and more than 10 years (38.7%). As for the mothers, 34 (54%) had more than 10 years of study, showing they dedicated more time to education.
Most parents of children with CP, 43 (69.4%), had a common-law marriage, although it was relevant the number of parents who did not live together, but shared the life of their child with CP, corresponding to 30.6% of the sample.
Regarding the fathers' professions, they are quite diverse and most are employed (82.2%). Most of the mothers, 41 (66.5%), are homemakers. The families live with a mean income of R$ 1,135.53, with a standard deviation of ± R$ 735.69, with a predominance of income between R$ 465.00 and R$ 930.00, which corresponds to two minimum wages at the time of the study, which, as reported by the study informants, would correspond to one wage received by the child as social benefit and the other from the father, who worked. Most of these families have between one and three children (88.7%), with an average of four people living in the homes.
As for the religion of the informants, there was a predominance of Catholics, corresponding to 47 families (75.8%), while 11 families (17.7%) belonged to the evangelical denomination.
Of the total of 62 children, the majority, 46 (74.2%) was treated at another location other than NUTEP, ranging from private physical therapy clinics, follow-up with neurologists on an outpatient basis and the Children's Rehabilitation Department of Centro de Reabilitação Sarah -Fortaleza, which, according to Miura (2007) , treats children with brain and spinal cord lesions, myopathies, among others, with CP being the most frequently treated pathology at this department.
Regarding the children's preference of environments, according to their parents, they prefer the living room (64.5%) and the bedroom (16.1%); among the reasons for these preferences, the man one is that these environments have a TV set (58.1%).
It is important to attain an early diagnosis of CP, so that interventions can be implemented by professionals as soon as possible, improving prognosis. The children in the study were diagnosed at different ages, ranging from birth to three years of age, with a predominance of diagnosis between the ages of two to six months (38.7%) and seven months to one year (35.5%).
Of the total sample, 53 (85.5%) have no other CP cases in the family; only 9 (14.5%) have a relative with CP, ranging from siblings (4.8%) to uncles (1.6%) and cousins (4.8%), among others.
About the Quality of Life Assessment of Children After transforming the scores into a 0-100 scale in the pediatric HRQOL questionnaire -Peds-QL the mean for the different domains was calculated with the participants (62), resulting in 62.4 for school, 80.8 for the emotional aspect, 90.1 for physical capacity and 91.8 for the emotional aspect. These data demonstrate that the school domain was the most affected in the study population.
When applying the non-parametric Kendall and Friedman statistical tests to the 24 parents of children who answered the questionnaire, including the school domain, there was a statistical difference between the assessed QoL domains, with p ≤ 0.01. Based on these results, the evolution of children with CP in some domains, but not in others, was observed.
The ANOVA test showed statistical difference between all the domains, except between physical capacity and the social aspect. The results showed that, in descending order of impairment, the areas were related to school activity, the emotional aspect, the physical capacity and the social aspect. Table 2 shows the results related to the domain of physical well-being of PedsQL. Parents felt that walking and running had been a problem that "almost always" occurred with the children in the study, representing, respectively, 47 (75.8%) and 52 (83.9%), as children with CP are mostly confined to the lying and/or sitting position.
Briefly, on the problems related to pain or injuries, the findings indicated that the children "never" had problems with pain or injuries and had little energy, represented respectively by 31 (50%) and 43 (69.4%) of those who answered the questions. The children had no problems with pain or injuries, and little energy, because they only have alterations in the motor/ physical aspects, impairing the upper and/or lower limbs. Table 3 depicts the children's emotional wellbeing, showing diverse results regarding the aspect of feeling afraid or being scared. This is due to the participation of children aged 2-4 years, who, in most cases, cannot express their feelings, compromising the parents' perception at the time they answered the question.
The answers showed that the children often had problems regarding the aspect of feeling afraid or being scared, corresponding to 15 (24.2%); however most "never" had difficulty sleeping (34; 54.8%). Moreover, they sometimes had problems feeling angry (35; 56.5%).
It characterizes the well-being of children with CP, in which most of them, 42 (67.7%), "almost always" had problems in failing to perform activities that other children of the same age performed, as well as keeping up with their peers at playing, 38 (61.3%). The fact is a result of the affected physical capacity, caused by the motor impairment of the upper limbs and especially the lower ones. For parents of children with CP, their children playing with other children (41; 66.1%) "almost never" was considered as a problem, as the disease allowed this interaction, not requiring the child's active participation (Table 4) .
When parents reported that their children never had problems playing with other children (41; 66.1%), the other children did not want to play with them (42; 67.7%) and other children teased their children (48; 77.4%), which reflected the absence of prejudice caused by the disability of the child with CP. Regarding the school aspect, depicted in Table  5 , it can be observed that 79.5% of the parents did not answer these questions because their children did not attend daycare and/or kindergarten. Of the total of eight children that attended daycare and/or kindergarten, 50% never had problems when performing the same school activities of their classmates.
The frequency of treatment on an outpatient basis, as well as other diseases that result in hospitalization, make children with CP miss school days, so that three (37.5%) reported that their children frequently missed school due to visits to the doctor or hospital, as well as aspects related to the disease, while three (37.5%) answered that they had "sometimes" missed school in the previous month.
Of the total of 23 children aged between five and seven years, seven (30.4%) did not answer questions related to the school domain, as they did not attend school. Of the 16 parents who completed the questionnaire, seven (43.7%) "sometimes" had problems with school absenteeism as they had to take the child to the outpatient clinic or hospital; this occurred because of the chronic nature of the disease, which involves continuing follow-up of the child.
Discussion
About the socioeconomic characteristics, a similar study, which evaluated QoL of children with CP living in the South region, 50% of the sample had incomplete elementary education, in agreement with the present study that showed a low level of education, an indicator considered common for the Brazilian population reality [11] .
The data regarding the parents' marital status are also similar to those in a previous study [12] , which shows that having a child with CP may increase parental stress, but does not seem to increase the divorce rate, an aspect considered relevant in evolution of the treatment of children with CP.
The characterization of the study mothers is noteworthy, considering that there were more mothers than fathers, which is directly related to the parents' occupation, for most fathers were employed, while mothers were predominantly homemakers, with the latter being the responsible for taking the children to the health care service.
The mothers do not develop professional activities, but perform household chores; this fact can be understood as a consequence of the mothers' dedication to children with CP, who need comprehensive care, depend on others and as the families cannot afford to pay caregivers to assist the children, they choose to provide home care. 
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In a study carried previously [13] showed that half of the mothers of children with CP are homemakers and do not work outside the home. Personal problems experienced include loss of job, lack of concentration at work, loss of family joy, and derangement of financial affairs of the family. 26 (50%) of them resort to religious/spiritual intervention as an alternative or complementary mode of treatment for their children while 28% resort to dependence on the extended family system for support [14] .
Religion is another aspect that has implication in the phenomena related to health and sickness, in addition to the importance as a promoter of emotional, instrumental and informative support. In this sense, religion is a significant factor in the behavior and evolution of the disease in cases of children with CP, especially because the emotional aspect is intrinsically associated with QOL [15] .
As a way to prevent disability progression in children with CP, it is important to provide treatment assistance and guidance to parents in early intervention services, aiming to make them aware of their child's special needs. The intervention must be early to reach as soon as possible an immature brain capable of receiving normal sensations and integrate them into the growth process [16] ; for this reason, some children are followed at more than one rehabilitation center, as shown in the present study.
Watching television was depicted as an important leisure activity, acting as a predictor of QoL in these children. Despite the aspects mentioned by the authors, it is necessary to emphasize that TV viewing can a fact that hinders the socialization of children with family members, as well as with other children. Given the above, it is prudent to involve children with CP in other activities, so that they may interact with the environment [17] .
About the quality of life assessment, the school domain of children with CP was shown to be affected; that occurred because the disease required continuous monitoring, which resulted in frequent absenteeism when the child required medical care, an aspect that affects the student's performance in class. For children with chronic diseases, who live between the reality of school and hospitalizations, the challenge is to conciliate these two worlds, which directly affects QOL [18, 19] .
As for the public school attendance of students with disabilities, it is emphasized that school participation is very low when compared to the rest of the population, even considering that the healthy population faces problems in some respects, similar to those faced by students with disabilities. This emphasizes the need for education for individuals with disabilities, due to their low school attendance, from elementary school to college/university level [20] .
Among the obstacles to be overcome in the Brazilian public school system, aiming to the inclusion of children with CP and other individuals with special needs, the adequacy of a significant number of school facilities is required, as spaces and environments for individuals with motor deficits are not contemplated. Another challenge would be the training of teachers to deal with special needs students (SNS), as well as and the availability of basic materials and advanced technological resources and the presence of pedagogical practice that considers the diversity of educational needs [21] . Another factor considered harmful for the school performance aspect is the fact that CP sometimes results in delayed cognitive development in some children, hindering school activity achievement/monitoring.
Children with CP have several physical alterations that interfere with school performance and, therefore, it is necessary that teachers recognize how to deal with this specific situation. The teachers' initial and general formation should comprise curricular components that include studies and contents about students' potentials, especially those with special educational needs, as well as teaching practices to be adopted in the common classes of regular education. It is noteworthy that kindergarten teachers, in addition to teaching activities, also have the responsibility of care; this involves activities related to the child's daily life. When it comes to children with physical disabilities resulting from neurological lesions, the care process becomes complex [22] .
Children with CP have a neurological lesion that causes a developmental delay of motion patterns, leading, in most cases, to the adoption of asymmetrical postures and joint range of motion limitations. Deformities can be classified as postural and positional, resulting in imbalance between muscle groups, joint and bone deformities and frequently, decreased bone density in children, who become unable to walk independently [23, 24] . Musculoskeletal alterations result in impaired physical well-being of children with CP, especially regarding walking and running, as the results shown in the study.
The data were consistent with a study of individuals with neuromuscular diseases, which showed that even with the motor alterations, these individuals were able to adapt to new life circumstances without major psychosocial impairments, especially in diseases that develop early [25] . A study was carried out with families of children with and without disabilities in three US cities, Kansas, New Orleans and Granville, in relation to the social domain. In this research was reported their concern for their children, about negative comments in the context of social relations, describing past experiences, while others reported the priority in friendship relations because they were disabled [26] .
The PedsQL tool measured the QOL in the month before the interview. Therefore, the data represented recent events, which minimizes potential recall bias. These findings show the importance of constantly assessing QOL, at different ages during the life of a child with a chronic disease, as the diagnosis changes according to disease evolution, thus characterizing different moments experienced by the child. Moreover, study adjustments are suggested in the assessment of QoL in the clinical follow-up, with standardized tools, such as the possibility of identifying the most critical areas of life, by offering parameters for better/specific care [27] .
A limitation of this study includes the small sample size; however, the results demonstrate the relevance of such studies, which identify the influence of CP effects on children. The knowledge of these implications helps healthcare professionals to plan their actions aimed at improving QoL in several areas, especially the development of strategies with interdisciplinary involvement and participation of teachers, psychologists and professionals responsible for the rehabilitation process of these children.
Quality of life is a significant outcome measure in studies of patients with chronic diseases and, consequently, one has to consider, mainly, the choice of QOL assessment tool, which should be applied carefully to detect differences in each patient's life, considering that the data may affect the results and conclusions.
Intervention strategies should be implemented by the health professionals that work at different levels of care, aiming at providing qualified assistance to the child and the caregiver. It is understood that the diagnosis of CP usually represents an emotional burden for the child and the parents and can cause disorders such as depression, anxiety and others. This is a clear indication for the need for improvement in QoL standards, through direct participation in the child's consultations, such as early identification of alterations in motor patterns and the inclusion of these children in rehabilitation programs to promote overall physical and psychosocial adjustment. This article is available at: www.intarchmed.com and www.medbrary.com
